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DUPLICATE 1

ACCESSION NUMBER: 2005-30339 BIOTECHDS
TITLE: Producing a hyaluronic acid, by cultivating Bacillus

cell comprising a nucleic acid construct comprising a variant
amyL promoter, a consensus promoter, and a crylllA
promoter, and isolating hyaluronic acid from the cultivation
medium;

production of recombinant hyaluronic acid from a



Bacillus having a triple promoter useful for a
tissue engineering application

AUTHOR : WIDNER W; SLOMA A; THOMAS M; TANG M
PATENT ASSIGNEE: NOVOZYMES BIOPOLYMER AS
PATENT INFO: US 2005221446 6 Oct 2005
APPLICATION INFO: US 2005-96190 31 Mar 2005
PRIORITY INFO: US 2005-96190 31 Mar 2005; US 2004-558507 31 Mar 2004
DOCUMENT TYPE: Patent
LANGUAGE : English
OTHER SOURCE: WPI : 2005-722702 [74]
AB DERWENT ABSTRACT:

NOVELTY - Producing a hyaluronic acid comprises cultivating a
Bacillus cell in a medium for the production of the hyaluronic
acid, where the Bacillus cell comprises a nucleic acid
construct comprising a triple promoter comprising a variant amyL
promoter, a consensus promoter, and a crylllA promoter, and
isolating the hyaluronic acid from the cultivation medium.

DETAILED DESCRIPTION - Producing a hyaluronic acid comprises: (A)

cultivating a Bacillus cell in a medium for the production of
the hyaluronic acid, where the Bacillus cell comprises a
nucleic acid construct comprising a triple promoter comprising a variant
amyL promoter having a mutation corresponding to position 5 90 of a fully
defined 614 bp sequence (SEQ ID NO. 1), a consensus promoter having the
sequence TTGACA for the "-35" region and TATAAT for
the "-10" region, and a crylllA promoter, in which each
promoter sequence of the triple promoter is operably linked to one or
more coding sequences involved in the biosynthesis of the hyaluronic
acid; and (B) isolating the hyaluronic acid from the cultivation medium.
INDEPENDENT CLAIMS are also included for: (1) a Bacillus cell
comprising a nucleic acid construct which comprises: (a) a triple
promoter comprising a variant amyL promoter having a mutation
corresponding to position 590 of SEQ ID NO. 1, a consensus promoter
having the sequence TTGACA for the "-35" region and
TATAAT for the "-10" region, and a crylllA promoter, in
which each promoter sequence of the triple promoter is operably linked to
one or more coding sequences involved in the biosynthesis of a hyaluronic
acid, and optionally (b) an mRNA processing/stabilizing sequence located
downstream of the triple promoter and upstream of the one or more coding
sequences involved in the biosynthesis of the hyaluronic acid; (2)

producing a selectable marker-free mutant of a Bacillus cell;
and (3) a selectable marker- free mutant of a Bacillus cell
obtained by the method above

.

WIDER DISCLOSURE - Also disclosed are: (1) methods for obtaining a
Bacillus host cell; and (2) nucleic acid constructs comprising a
triple promoter comprising a variant amyL promoter having a mutation
corresponding to position 590 of SEQ ID NO. 1, a consensus promoter
having the sequence TTGACA for the "-35" region and
TATAAT for the "-10" region, and a crylllA promoter, in
which each promoter sequence of the triple promoter is operably linked to
one or more coding sequences involved in the biosynthesis of a hyaluronic
acid.

BIOTECHNOLOGY - Preferred Method: In producing a hyaluronic acid,
the variant amyL promoter is SEQ ID NO. 1. The consensus promoter is
obtained from the Bacillus amyloliquefaciens alpha -amylase gene
(amyQ) , where the consensus amyQ promoter has the nucleotide sequence
comprising fully defined 185 bp sequence {SEQ ID NO. 42 or 43) . The
nucleic acid construct further comprises an mRNA processing/stabilizing
sequence located downstream of the triple promoter and upstream of the
one or more coding sequences involved in the biosynthesis of the
hyaluronic acid. Preferably, the one or more coding sequences involved in
the biosynthesis of the hyaluronic acid are selected from a hyaluronan
synthase, UDP-glucose 6 -dehydrogenase, UDP-glucose pyrophosphorylase

,

UDP-N-acetylglucosamine pyrophosphorylase, glucose-6-phosphate isomerase,
hexokinase , phosphoglucomutase , amidotransferase , mutase , or acetyl



transferase gene. Producing a selectable marker-free mutant of a
Bacillus cell comprises deleting a selectable marker gene of the
Bacillus cell. The Bacillus cell contains no foreign
selectable marker gene.

USE - The method is useful for producing a hyaluronic acid.
Hyaluronic acid is useful in eye and joint surgery. Products of
hyaluronic acid are also useful in orthopedics, rheumatology, and in
dermatology.

EXAMPLE - No relevant example given. (94 pages)
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DUPLICATE 2

ACCESSION NUMBER: 2004-02033 BIOTECHDS
TITLE: Generating an expression library of polynucleotides by

introducing the linear integration cassette into the host
cell and selecting or screening for host cells that produce
the polypeptides of interest;

protein library screening using homologous recombination
AUTHOR: BJORNVAD M E; JORGENSEN P L; HANSEN P K
PATENT ASSIGNEE: NOVOZYMES AS
PATENT INFO: WO 2003095658 20 Nov 2003
APPLICATION INFO: WO 2003-DK301 7 May 2003
PRIORITY INFO: DK 2002-682 7 May 2002; DK 2002-682 7 May 2002
DOCUMENT TYPE: Patent
LANGUAGE : English
AB DERWENT ABSTRACT:

NOVELTY - Generating an expression library of polynucleotides integrated
by homologous recombination into the genome of a competent Gram-positive
bacterium host cell comprises: (a) providing a non-replicating linear
integration cassette; and (b) introducing the linear integration cassette
into the host cell and selecting or screening for host cells that produce
the polypeptides of interest.

DETAILED DESCRIPTION - Generating an expression library of
polynucleotides integrated by homologous recombination into the genome of
a competent Gram-positive bacterium host cell comprises: (a) providing a
non-replicating linear integration cassette; and (b) introducing the
linear integration cassette into the host cell and selecting or screening
for host cells that produce the polypeptides of interest. The cassette
comprises: (1) a polynucleotide encoding one or more polypeptides of
interest; (2) a 5' flanking polynucleotide segment upstream of the
polynucleotide of (1) and comprising a first homologous region located in
the 3' end of the segment; and (3) a 3' flanking polynucleotide segment
downstream of the polynucleotide of (1) and comprising a second
homologous region located in the 5' end of the segment. The first and
second homologous regions are at least 500, 1000 or 1500 bp, each of
which has a sequence identity of at least 80, 85, 90 or 95-100% with a
region of the host cell genom. INDEPENDENT CLAIMS are also included for
the following: (1) a non-replicating linear Gram-positive host cell
integration cassette; and (2) a method of producing a polypeptide of
interest

.

BIOTECHNOLOGY - Preferred Method: Generating an expression library
of polynucleotides integrated by homologous recombination into the genome
of a competent Gram-positive bacterium host cell comprises the additional
step carried out between steps (1) and (2) that comprises introducing the
plasmid into an intermediate Escherichia coli host cell and propagating
it by replication. The integration cassette comprises: (1) an mRNA
processing/stabilizing sequence derived from cryI I la-gene; (2)

a terminator downstream of the polynucleotide encoding the polypeptides
of interest; and (3) a multiple cloning site with at least one
recognition site for a restriction nuclease. It further comprises a
marker gene located between the 5' and 3" flanking segments and at least
one promoter that is a consensus promoter having the sequence
TTGACA for the -3 5 region and TATAAT for the -10
region, and/or which is derived from amyL, amyQ, amyM, crylllA,



dagA, aprH, penP, sacB, spol, tac, xylA or xylB. The promoter is located
between the flanking segments and is operably linked to the
polynucleotide encoding one or more polypeptides of interest. Each of the
5' and 3' flanking polynucleotide segments comprises at least 500, 1000,
1500 or 2000 bp of non-homologous polynucleotides located in the 5' and
3' end of the 5' and 3' flanking segments, respectively. The promoter is
one that results in that the host cells produce the polypeptides of
interest in a yield of at least 10 mg/L. The polynucleotide .comprises
natural, synthetic or a library of shuffled or recombined homologs or
variants of a gene or operon, provided by DNA breeding or DNA shuffling.
The polypeptides of interest comprise enzymes, proteins or antimicrobial
peptides. The enzymes are involved in the biosynthesis of hyaluronic
acid. The Gram-positive host cell is Bacillus subtilis. The
homologous region of the 5' and/or the 3' flanking segment is comprised
in the yfmD-yfmC-yfmB-yfmA-pelB-yflS-citS region of the Bacillus
subtilis genome or in the cryllla promoter. The non-replicating
linear integration cassette is comprised in a plasmid and introduced into
the host cell. The plasmid is capable of replicating in an Escherichia
coli host cell but not in a Bacillus host cell. Producing a'
polypeptide of interest comprises culturing Gram-positive host cells
comprising the integration cassette integrated into its genome, under
conditions promoting expression of the polypeptide of interest. The
method further comprises isolating and/or purifying the polypeptide of
interest

.

USE - The method is useful in generating an expression library of
polynucleotides integrated by homologous recombination into the genome of
a competent Gram-positive bacterium host cell (claimed) . (55 pages)

L6 ANSWER 3 OF 6 BIOTECHDS COPYRIGHT 2006 THE THOMSON CORP. on STN
ACCESSION NUMBER: 2004-08483 BIOTECHDS
TITLE: Production of a secreted polypeptide having L-asparaginase

activity for treating leukemia, comprises cultivating a host
cell comprising a nucleic acid having a sequence encoding a
secretory signal peptide linked to a second sequence;

vector-mediated enzyme gene transfer and expression in
host cell for recombinant protein production, amino acid
preparation and disease therapy

AUTHOR: THOMAS M D; SLOMA A
PATENT ASSIGNEE: NOVOZYMES BIOTECH INC
PATENT INFO: US 2003186380 2 Oct 2003
APPLICATION INFO: US 2003-406025 1 Apr 2003
PRIORITY INFO: US 2003-406025 1 Apr 2003; US 2002-369192 1 Apr 2002
DOCUMENT TYPE: Patent
LANGUAGE: English
OTHER SOURCE: WPI : 2004-088916 [09]
AB DERWENT ABSTRACT:

NOVELTY - Producing a secreted polypeptide having L-asparaginase
activity, comprises cultivating a host cell containing a nucleic acid
construct having a sequence encoding a secretory signal peptide linked to
a second sequence encoding the polypeptide having. L-asparaginase
activity, where the signal peptide directs the polypeptide into the
cell's secretory pathway, and recovering the secreted polypeptide.

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a
recombinant expression vector comprising the nucleic acid construct.

BIOTECHNOLOGY - Preferred Material: The polypeptide is encoded by a
nucleic acid sequence contained in plasmid pCR2.1-yccC, which is
contained in Escherichia coli (NRRL B-30558) . The consensus promoter is
obtained from a promoter obtained from the E. coli lac operon
Streptomyces coelicolor agarase gene (dagA) , Bacillus clausii
alkaline protease gene (aprH), B. licheniformis alkaline protease gene
(subtilisin Carlsberg gene), B. subtilis levansucrase gene (sacB) , B.
subtilis alpha-amylase gene (amyE) , B. licheniformis alpha-amylase gene
(amyL) , B. stearothermophilus maltogenic amylase gene (amyM) , B.
licheniformis penicillinase gene (penP) , B. subtilis xylA and xylB genes,



B. thuringiensis subsp. tenebrionis CrylllA gene (

crylllA) or its portions, or preferably B. amyloliquefaciens
alpha-amylase gene (amyQ) . The mRNA processing/stabilizing sequence is
the crylllA mRNA processing/stabilizing sequence. The
bacillus cell is B. alkalophilus, B. amyloliqifaciens, B. brevis,
B. circulans, B. claussi, B. coagulans, B. lautus, B. lentus, B.

licheniformis , B . megaterium, B . stearothermophilus , B . subtilis , or B

.

thuringiensis. Preferred Component: The nucleic acid construct comprises
a tandem promoter, in which each promoter sequence of the tandem promoter
is operably linked to a single copy of a nucleic acid sequence encoding a
polypeptide, and optionally an mRNA processing stabilizing sequence
located downstream of the tandem promoter and upstream of the second
nucleic acid sequence, encoding the polypeptide having L-asparaginase
activity. It comprises a consensus promoter having the sequence
TTGACA for the 3 5 region, and TATAAT for the 10 region
operably linked to a single copy of a nucleic acid sequence encoding the
polypeptide, and an mRNA processing stabilizing sequence located
downstream of the consensus promoter, and upstream of the second nucleic
acid sequence encoding the polypeptide having L-asparagine activity. The
consensus promoter is obtained from any bacterial or a bacillus
promoter. The nucleic acid construct comprises a ribosome binding site
sequence heterologous to the host cell.

ACTIVITY - Cytostatic.
MECHANISM OF ACTION - L-asparaginase

.

USE - The invention is for production of secreted polypeptide having
L-asparaginase activity, for use in producing L-aspartate from
L-asparagine. The inventive secreted polypeptide is useful for treatment
of leukemia, e.g. acute lymphocytic leukemia.

ADVANTAGE - The invention achieves secretion of L-asparaginase
enabling easy recovery and purification, high expression constructs for
producing the L-asparaginase in high amounts, and the use of host cells
for production that have generally regarded as safe status.

EXAMPLE - B. subtilis strains MDT51 and MDT52 were grown in
Lactobacilli MRS Broth (RTM; 50 ml) at 37degreesC, and 250
revolutions/minute (rpm) for 24 hours. Supernatants were recovered by
centrifugation at 7000 rpm for 5 minutes. A prominent band corresponding
to a protein of the expected size for mature L-asparagine (37 kDa; amino
acids 24-375) was observed in the MDT51 sample, but not in the MDT52
sample. (22 pages)
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ACCESSION NUMBER: 2004-04169 BIOTECHDS
TITLE: Producing a polypeptide comprises cultivating a

Bacillus cell in a medium conducive to the production
of the polypeptide, where the Bacillus cell
comprises a nucleic acid construct comprising a tandem
promoter;

involving vector-mediated gene transfer and expression in
host cell for use as a selectable marker

AUTHOR: WIDNER W; SLOMA A; THOMAS M D
PATENT ASSIGNEE: NOVOZYMES BIOTECH INC
PATENT INFO: US 2003170876 11 Sep 2003
APPLICATION INFO: US 2001-834271 12 Apr 2001
PRIORITY INFO: US 2001-834271 12 Apr 2001; US 1998-31442 26 Feb 1998
DOCUMENT TYPE: Patent
LANGUAGE : English
OTHER SOURCE: WPI : 2003-898275 [82]
AB DERWENT ABSTRACT:

NOVELTY - Producing a polypeptide comprises cultivating a
Bacillus cell in a medium conducive to the production of the
polypeptide, where the Bacillus cell comprises a nucleic acid
construct comprising a tandem promoter in which each promoter sequence of
the tandem promoter is operably linked to a nucleic acid sequence
encoding the polypeptide, and isolating the polypeptide from the



cultivation medium.
DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the

following: (1) a Bacillus cell comprising a nucleic acid
construct comprising a tandem promoter in which each promoter sequence of
the tandem promoter is operably linked to a single copy of a nucleic acid
sequence encoding a polypeptide, and optionally an mRNA
processing/stabilizing sequence located downstream of the tandem promoter
and upstream of the nucleic acid sequence encoding the polypeptide; (2) a
method for obtaining a Bacillus host cell by introducing into a
Bacillus cell the nucleic acid construct cited above; (3) a
method for producing a selectable marker- free mutant of a
Bacillus cell by deleting a selectable marker gene of the
Bacillus cell; and (4) a selectable marker-free mutant of a
Bacillus cell.

BIOTECHNOLOGY - Preferred Method: In producing a polypeptide, the
nucleic acid construct further comprises an mRNA processing/stabilizing
sequence located downstream of the tandem promoter and upstream of the
nucleic acid sequence encoding the polypeptide . The tandem promoter
comprises two or more bacterial promoter sequences, which are obtained
from one or more Bacillus genes. The tandem promoter comprises
the amyQ promoter, a consensus promoter having the sequence
TTGACA for the -3 5 region and TATAAT from the -10
region, the amyL promoter, and/or the crylllA promoter. The
tandem promoter comprises two copies of the amyQ, amyl or crylllA
promoter. The two or more promoter sequences of the tandem promoter
simultaneously promote the transcription of the nucleic acid sequence.
The one or more of the two or more promoter sequences of the tandem
promoter promote the transcription of the nucleic acid sequence at
different stages of growth of the Bacillus cell. The mRNA
processing/stabilizing sequence is the crylllA or SP82 mRNA
processing/stabilizing sequence, which generates mRNA transcripts
essentially of the same size. The Bacillus cell contains one or
more copies of the nucleic acid construct. The nucleic acid construct
further comprises a selectable marker gene. The nucleic acid sequence
encodes a polypeptide heterologous to the Bacillus cell. The
polypeptide is a hormone or its variant, enzyme, receptor or its portion,
antibody or its portion, or reporter. The enzyme is an oxidoreductase,
transferase, hydrolase, lyase, isomerase or ligase. The enzyme is
preferably an aminopeptidase, amylase, carbohydrase, carboxypeptidase,

.

catalase, cellulase, chitinase, cutinase, cyclodextrin
glycosyltrans ferase , deoxyribonuclease , esterase , alpha-galactosidase

,

beta-galactosidase, glucoamylase, alpha-glucosidase, beta-glucosidase,
invertase, laccase, lipase, mannosidase, mutanase, oxidase, a
pectinolytic enzyme, peroxidase, phytase, polyphenoloxidase , proteolytic
enzyme, ribonuclease, transglutaminase or xylanase. The nucleic acid
sequence is contained in the chromosome of the Bacillus cell.
The Bacillus host cell is Bacillus alkalophilus

,

Bacillus amyloliquefaciens , Bacillus brevis,
Bacillus brevis, Bacillus circulans, Bacillus
clausii, Bacillus coagulans, Bacillus firmus,
Bacillus lautus, Bacillus lentus, Bacillus
licheniformis, Bacillus megaterium, Bacillus pumilus,
Bacillus sterothermophilus, Bacillus subtilis, or
Bacillus thuringiensis . This method alternatively comprises
cultivating a Bacillus cell in a medium conducive for the
production of the polypeptide, where the Bacillus cell
comprises a nucleic acid construct comprising a consensus promoter having
the sequence TTGACA for the -35 region and TATAAT for
the -10 region operably linked to a single copy of a nucleic acid
sequence encoding the polypeptide, and an mRNA processing/stabilizing
sequence located downstream of the consensus promoter and upstream of the
nucleic acid sequence encoding the polypeptide; and isolating the
polypeptide from the cultivation medium. The consensus promoter is
obtained from any bacterial promoter, preferably a Bacillus



promoter. Preferred Cell: The Bacillus cell comprises a nucleic
acid construct that further comprises a selectable marker gene. The cell
can also contain no selectable marker gene.

USE - The methods are useful for producing a polypeptide in a
Bacillus cell, and for producing a selectable marker-free mutant
of a Bacillus cell.

EXAMPLE - No relevant example given. (57 pages)
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2001393416 MEDLINE
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Construction of protein overproducer strains in
Bacillus subtil is by an integrative approach.
Jan J; Valle F; Bolivar F; Merino E.

Departamento de Microbiologia Molecular, Instituto de
Biotecnologia, Universidad Nacional Autonoma de Mexico,
Cuernavaca , More los

.

Applied microbiology and biotechnology, (2001 Jan) 55 (1)

69-75.
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We evaluated the effect of several genetic factors reported as having a
role in the induction of the expression of significant levels of
recombinant protein in Bacillus subtilis. We utilized the
beta-galactosidase reporter protein from Escherichia coli as our model for
measuring the overproduction of heterologous proteins in B. subtilis. The
lacZ gene was expressed in B. subtilis using the regulatory region of the
subtilisin gene aprE. In this study, we considered factors known to
modulate the transcription and translation initiation rates and genetic
and mRNA stability. We also consider the effects of different genetic
backgrounds, such as degU32 and hpr2, that until now have been studied
independently. By changing the native -35 promoter box to the consensus
TTGACA sequence of the aprE promoter, a significant 100-fold
increase in the beta-galactosidase activity was obtained. On the other
hand, changes such as the GTG to ATG start codon, the construction of a
consensus AAGGAGG ribosome binding site, and the addition of the
crylllA transcription terminator at the 3' end of the lacZ gene,
produced only marginal effects on the final beta-galactosidase activity.
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AB The present invention relates to methods for producing a polypeptide,
comprising: (a) cultivating a Bacillus host cell in a medium-
conducive for the production of the polypeptide, wherein the Bacillus
cell comprises a nucleic acid construct comprising (i) a tandem promoter
in which each promoter sequence of the tandem promoter is operably linked
to a single copy of a nucleic acid sequence encoding the polypeptide, and
alternatively also (ii) an mRNA processing/stabilizing sequence located
downstream of the tandem promoter and upstream of the nucleic acid
sequence encoding the polypeptide; and (b) isolating the polypeptide from
the cultivation medium. The present invention also relates to methods for
producing a polypeptide, comprising: (a) cultivating a Bacillus
host cell in a medium conducive for the production of the polypeptide, wherein
the Bacillus cell comprises a nucleic acid construct comprising
(i) a "consensus" promoter having the sequence TTGACA for the
"-35" region and TATAAT for the "-10" region operably linked to
a single copy of a nucleic acid sequence encoding the polypeptide and (ii)

an mRNA processing/stabilizing sequence located downstream of the
"consensus" promoter and upstream of the nucleic acid sequence encoding
the polypeptide; and (b) isolating the polypeptide from the cultivation
medium. Random promoters are created by placing promoters such as amyQ
and amyL upstream of the cryIHA promoter and its mRNA
stabilizing sequence. Alternatively, "consensus" amyQ promoters are
created with the cryHIA mRNA stabilizing sequence, as well as
tandom copies of a single promoter such as the short consensus amyQ dimer
and trimer promoters. All of these approaches lead to significantly
higher levels of SAVINASE gene expression (up to 62 0%) in Bacillus
cells when compared to the levels obtained using single promoters such as
amyQ and amyL.
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TITLE: Producing a hyaluronic acid, by cultivating Bacillus cell

comprising a nucleic acid construct comprising a variant amyL
promoter, a consensus promoter, and a
crylllA promoter, and isolating hyaluronic acid from
the cultivation medium;

production of recombinant hyaluronic acid from a Bacillus
having a triple promoter useful for a tissue .engineering
application

AUTHOR: WIDNER W; SLOMA A; THOMAS M; TANG M
PATENT ASSIGNEE: NOVOZYMES BIOPOLYMER AS
PATENT INFO: US 2005221446 6 Oct 2005
APPLICATION INFO: US 2005-96190 31 Mar 2005
PRIORITY INFO: US 2005-96190 31 Mar 2005; US 2004-558507 31 Mar 2004
DOCUMENT TYPE: Patent
LANGUAGE : Engl i sh
OTHER SOURCE: WPI : 2005-722702 [74]
AB DERWENT ABSTRACT:

NOVELTY - Producing a hyaluronic acid comprises cultivating a Bacillus
cell in a medium for the production of the hyaluronic acid, where the
Bacillus cell comprises a nucleic acid construct comprising a triple
promoter comprising a variant amyL promoter, a consensus
promoter, and a crylllA promoter, and isolating the
hyaluronic acid from the cultivation medium.

DETAILED DESCRIPTION - Producing a hyaluronic acid comprises: (A)

cultivating a Bacillus cell in a medium for the production of the
hyaluronic acid, where the Bacillus cell comprises a nucleic acid
construct comprising a triple promoter comprising a variant amyL promoter
having a mutation corresponding to position 590 of a fully defined 614 bp
sequence {SEQ ID NO. 1) , a consensus promoter having
the sequence TTGACA for the "-35" region and TATAAT for the "-10" region,
and a crylllA promoter, in which each promoter sequence of the
triple promoter is operably linked to one or more coding sequences
involved in the biosynthesis of the hyaluronic acid; and (B) isolating
the hyaluronic acid from the cultivation medium. INDEPENDENT CLAIMS are
also included for: (1) a Bacillus cell comprising a nucleic acid
construct which comprises: (a) a triple promoter comprising a variant
amyL promoter having a mutation corresponding to position 590 of SEQ ID
NO. 1, a consensus promoter having the sequence
TTGACA for the "-35" region and TATAAT for the "-10" region, and a
cryHIA promoter, in which each promoter sequence of the triple
promoter is operably linked to one or more coding sequences involved in
the biosynthesis of a hyaluronic acid, and optionally (b) an mRNA
processing/stabilizing sequence located downstream of the triple promoter
and upstream of the one or more coding sequences involved in the
biosynthesis of the hyaluronic acid; (2) producing a selectable
marker-free mutant of a Bacillus cell; and(3) a selectable marker-free
mutant of a Bacillus cell obtained by the method above.

WIDER DISCLOSURE - Also disclosed are: (1) methods for obtaining a
Bacillus host cell; and (2) nucleic acid constructs comprising a triple
promoter comprising a variant amyL promoter having a mutation
corresponding to position 590 of SEQ ID NO. 1, a consensus
promoter having the sequence TTGACA for the "-3 5" region and
TATAAT for the "-10" region, and a crylllA promoter, in which
each promoter sequence of the triple promoter is operably linked to one
or more coding sequences involved in the biosynthesis of a hyaluronic
acid.

BIOTECHNOLOGY - Preferred Method: In producing a hyaluronic acid,



the variant amyL promoter is SEQ ID NO. 1. The consensus
promoter is obtained from the Bacillus amyloliquefaciens
alpha-amylase gene (amyQ) , where the consensus amyQ promoter has the
nucleotide sequence comprising fully defined 185 bp sequence (SEQ ID NO.
42 or 43) . The nucleic acid construct further comprises an mRNA
processing/stabilizing sequence located downstream of the triple promoter
and upstream of the one or more coding sequences involved in the
biosynthesis of the hyaluronic acid. Preferably, the one or more coding
sequences involved in the biosynthesis of the hyaluronic acid are
selected from a hyaluronan synthase, UDP-glucose 6 -dehydrogenase,
UDP-glucose pyrophosphorylase , UDP-N-acetylglucosamine pyrophosphorylase,
glucose -6 -phosphate isomerase, hexokinase, phosphoglucomutase,
amidotransferase, mutase, or acetyl transferase gene. Producing a
selectable marker-free mutant of a Bacillus cell comprises deleting a
selectable marker gene of the Bacillus cell. The Bacillus cell contains
no foreign selectable marker gene.

USE - The method is useful for producing a hyaluronic acid.
Hyaluronic acid is useful in eye and joint surgery. Products of
hyaluronic acid are also useful in orthopedics, rheumatology, and in
dermatology.

EXAMPLE - No relevant example given. (94 pages)
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ACCESSION NUMBER: 2004-02033 BIOTECHDS
TITLE: Generating an expression library of polynucleotides by

introducing the linear integration cassette into the host
cell and selecting or screening for host cells that produce
the polypeptides of interest;

protein library screening using homologous recombination
AUTHOR: BJORNVAD M E; JORGENSEN P L; HANSEN P K
PATENT ASSIGNEE: NOVOZYMES AS
PATENT INFO: WO 2003095658 20 Nov 2003
APPLICATION INFO: WO 2003-DK301 7 May 2003
PRIORITY INFO: DK 2002-682 7 May 2002; DK 2002-682 7 May 2002
DOCUMENT TYPE: Patent
LANGUAGE : English
AB DERWENT ABSTRACT:

NOVELTY - Generating an expression library of polynucleotides integrated
by homologous recombination into the genome of a competent Gram-positive
bacterium host cell comprises: (a) providing a non-replicating linear
integration cassette; and (b) introducing the linear integration cassette
into the host cell and selecting or screening for host cells that produce
the polypeptides of interest.

DETAILED DESCRIPTION - Generating an expression library of
polynucleotides integrated by homologous recombination into the genome of
a competent Gram-positive bacterium host cell comprises: (a) providing a
non-replicating linear integration cassette; and (b) introducing the
linear integration cassette into the host cell and selecting or screening
for host cells that produce the polypeptides of interest. The cassette
comprises: (1) a polynucleotide encoding one or more polypeptides of
interest; (2) a 5 ! flanking polynucleotide segment upstream of the
polynucleotide of (1) and comprising a first homologous region located in
the 3' end of the segment; and (3) a 3* flanking polynucleotide segment
downstream of the polynucleotide of (1) and comprising a second
homologous region located in the 5

' end of the segment . The first and
second homologous regions are at least 500, 1000 or 1500 bp, each of
which has a sequence identity of at least 80, 85, 90 or 95-100% with a
region of the host cell genom. INDEPENDENT CLAIMS are also included for
the following: (1) a non-replicating linear Gram-positive host cell
integration cassette; and (2) a method of producing a polypeptide of
interest

.

BIOTECHNOLOGY - Preferred Method: Generating an expression library
of polynucleotides integrated by homologous recombination into the genome



of a competent Gram-positive bacterium host cell comprises the additional
step carried out between steps (1) and (2) that comprises introducing the
plasmid into an intermediate Escherichia coli host cell and propagating
it by replication. The integration cassette comprises: (1) an mRNA
processing/stabilizing sequence derived from crylila-gene; (2)

a terminator downstream of the polynucleotide encoding the polypeptides
of interest; and (3) a multiple cloning site with at least one
recognition site for a restriction nuclease. It further comprises a
marker gene located between the 5' and 3» flanking segments and at least
one promoter that is a consensus promoter having the
sequence TTGACA for the -35 region and TATAAT for the -10 region, and/or
which is derived from amyL, amyQ, amyM, crylllA, dagA, aprH,
penP, sacB, spol, tac, xylA or xylB . The promoter is located between the
flanking segments and is operably linked to the polynucleotide encoding
one or more polypeptides of interest. Each of the" 5' and 3* flanking
polynucleotide segments comprises at least 500, 1000, 1500 or 2000 bp of
non-homologous polynucleotides located in the 5

' and 3
' end of the 5 1 and

3' flanking segments, respectively. The promoter is one that results in
that the host cells produce the polypeptides of interest in a yield of at
least 10 mg/L. The polynucleotide comprises natural, synthetic or a
library of shuffled or recombined homologs or variants of a gene or
operon, provided by DNA breeding or DNA shuffling. The polypeptides of
interest comprise enzymes, proteins or antimicrobial peptides. The
enzymes are involved in the biosynthesis of hyaluronic acid. The
Gram-positive host cell is Bacillus subtilis. The homologous region of
the 5' and/or the 3' flanking segment is comprised in the
yfmD-yfmC-yfmB-yfmA-pelB-yflS-citS region of the Bacillus subtilis genome
or in the cryllla promoter. The non-replicating linear
integration cassette is comprised in a plasmid and introduced into the
host cell. The plasmid is capable of replicating in an Escherichia coli
host cell but not in a Bacillus host cell. Producing a polypeptide of
interest comprises culturing Gram-positive host cells comprising the
integration cassette integrated into its genome, under conditions
promoting expression of the polypeptide of interest. The method further
comprises isolating and/or purifying the polypeptide of interest.

USE - The method is useful in generating an expression library of
polynucleotides integrated by homologous recombination into the genome of
a competent Gram-positive bacterium host cell (claimed) . (55 pages)
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ACCESSION NUMBER: 2004-08483 BIOTECHDS
TITLE: Production of a secreted polypeptide having L-asparaginase

activity for treating leukemia, comprises cultivating a host
cell comprising a nucleic acid having a sequence encoding a
secretory signal peptide linked to a second sequence;

vector-mediated enzyme gene transfer and expression in
host cell for recombinant protein production, amino acid
preparation and disease therapy

AUTHOR: THOMAS M D; SLOMA A
PATENT ASSIGNEE: NOVOZYMES BIOTECH INC
PATENT INFO: US 2003186380 2 Oct 2003
APPLICATION INFO: US 2003-406025 1 Apr 2003
PRIORITY INFO: US 2003-406025 1 Apr 2003; US 2002-369192 1 Apr 2002
DOCUMENT TYPE: Patent
LANGUAGE: English
OTHER SOURCE: WPI : 2004-088916 [09]
AB DERWENT ABSTRACT:

NOVELTY - Producing a secreted polypeptide having L-asparaginase
activity, comprises cultivating a host cell containing a nucleic acid
construct having a sequence encoding a secretory signal peptide linked to
a second sequence encoding the polypeptide having L-asparaginase
activity, where the signal peptide directs the polypeptide into the
cell's secretory pathway, and recovering the secreted polypeptide.



DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a
recombinant expression vector comprising the nucleic acid construct.

BIOTECHNOLOGY - Preferred Material: The polypeptide is encoded by a
nucleic acid sequence contained in plasmid pCR2.1-yccC, which is
contained in Escherichia coli (NRRL B-30558) . The consensus
promoter is obtained from a promoter obtained from the E. coli
lac operon Streptomyces coelicolor agarase gene (dagA) , Bacillus clausii
alkaline protease gene (aprH) , B. licheniformis alkaline protease gene
(subtilisin Carlsberg gene), B. subtilis levansucrase gene (sacB) , B.
subtilis alpha-amylase gene (amyE) , B. licheniformis alpha-amylase gene
(amyL) , B. stearothermophilus maltogenic amylase gene (amyM) , B.

licheniformis penicillinase gene (penP) , B. subtilis xylA and xylB genes,
B. thuringiensis subsp. tenebrionis CrylllA gene (

crylllA) or its portions, or preferably B. amyloliquefaciens
alpha-amylase gene (amyQ) . The mRNA processing/stabilizing sequence is
the crylllA mRNA processing/stabilizing sequence. The bacillus
cell is B. alkalophilus, B. amyloliqifaciens , B. brevis, B. circulans, B.

claussi, B. coagulans, B. lautus, B. lentus, B. licheniformis , B.
megaterium, B. stearothermophilus, B. subtilis, or B. thuringiensis.
Preferred Component: The nucleic acid construct comprises a tandem
promoter, in which each promoter sequence of the tandem promoter is
operably linked to a single copy of a nucleic acid sequence encoding a
polypeptide, and optionally an mRNA processing stabilizing sequence
located downstream of the tandem promoter and upstream of the second
nucleic acid sequence, encoding the polypeptide having L-asparaginase
activity. It comprises a consensus promoter having
the sequence TTGACA for the 35 region, and TATAAT for the 10 region
operably linked to a single copy of a nucleic acid sequence encoding the
polypeptide, and an mRNA processing stabilizing sequence located
downstream of the consensus promoter, and upstream of
the second nucleic acid sequence encoding the polypeptide having
L-asparagine activity. The consensus promoter is
obtained from any bacterial or a bacillus promoter. The nucleic acid
construct comprises a ribosome binding site sequence heterologous to the
host cell.

ACTIVITY - Cytostatic.
MECHANISM OF ACTION - L-asparaginase

.

USE - The invention is for production of secreted polypeptide having
L-asparaginase activity, for use in producing L-aspartate from
L-asparagine. The inventive secreted polypeptide is useful for treatment
of leukemia, e.g. acute lymphocytic leukemia.

ADVANTAGE - The invention achieves secretion of L-asparaginase
enabling easy recovery and purification, high expression constructs for
producing the L-asparaginase in high amounts, and the use of host cells
for production that have generally regarded as safe status.

EXAMPLE - B. subtilis strains MDT51 and MDT52 were grown in
Lactobacilli MRS Broth (RTM ; 50 ml) at 37degreesC, and 250
revolutions/minute (rpm) for 24 hours. Supernatants were recovered by
centrifugation at 7000 rpm for 5 minutes. A prominent band corresponding
to a protein of the expected size for mature L-asparagine (37 kDa; amino
acids 24-375) was observed in the MDT51 sample, but not in the MDT52
sample. (22 pages)
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TITLE: Producing a polypeptide comprises cultivating a Bacillus cell

in a medium conducive to the production of the polypeptide,
where the Bacillus cell comprises a nucleic acid construct
comprising a tandem promoter;

involving vector-mediated gene transfer and expression in
host cell for use as a selectable marker

AUTHOR: WIDNER W; SLOMA A; THOMAS M D
PATENT ASSIGNEE: NOVOZYMES BIOTECH INC
PATENT INFO: US 2003170876 11 Sep 2003



APPLICATION INFO: US 2001-834271 12 Apr 2001
PRIORITY INFO: US 2001-834271 12 Apr 2001; US 1998-31442 26 Feb 1998
DOCUMENT TYPE: Patent
LANGUAGE: English
OTHER SOURCE: WPI : 2003-898275 [82]

AB DERWENT ABSTRACT:
NOVELTY - Producing a polypeptide comprises cultivating a Bacillus cell
in a medium conducive to the production of the polypeptide, where the
Bacillus cell comprises a nucleic acid construct comprising a tandem
promoter in which each promoter sequence of the tandem promoter is
operably linked to a nucleic acid sequence encoding the polypeptide, and
isolating the polypeptide from the cultivation medium.

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the
following: (1) a Bacillus cell comprising a nucleic acid construct
comprising a tandem promoter in which each promoter sequence of the
tandem promoter is operably linked to a single copy of a nucleic acid
sequence encoding a polypeptide, and optionally an mRNA
processing/stabilizing sequence located downstream of the tandem promoter
and upstream of the nucleic acid sequence encoding the polypeptide; (2) a
method for obtaining a Bacillus host cell by introducing into a Bacillus
cell the nucleic acid construct cited above; (3) a method for producing a
selectable marker-free mutant of a Bacillus cell by deleting a selectable
marker gene of the Bacillus cell; and (4) a selectable marker- free mutant
of a Bacillus cell.

BIOTECHNOLOGY - Preferred Method: In producing a polypeptide, the
nucleic acid construct further comprises an mRNA processing/stabilizing
sequence located downstream of the tandem promoter and upstream of the
nucleic acid sequence encoding the polypeptide . The tandem promoter
comprises two or more bacterial promoter sequences, which are obtained
from one or more Bacillus genes. The tandem promoter comprises the amyQ
promoter, a consensus promoter having the sequence
TTGACA for the -35 region and TATAAT from the -10 region, the amyL
promoter, and/or the crylllA promoter. The tandem promoter
comprises two copies of the amyQ, amyl or crylllA promoter. The
two or more promoter sequences of the tandem promoter simultaneously
promote the transcription of the nucleic acid sequence. The one or more
of the two or more promoter sequences of the tandem promoter promote the
transcription of the nucleic acid sequence at different stages of growth
of the Bacillus cell. The mRNA processing/stabilizing sequence is the
crylllA or SP82 mRNA processing/stabilizing sequence, which
generates mRNA transcripts essentially of the same size. The Bacillus
cell contains one or more copies of the nucleic acid construct. The
nucleic acid construct further comprises a selectable marker gene. The
nucleic acid sequence encodes a polypeptide heterologous to the Bacillus
cell. The polypeptide is a hormone or its variant, enzyme, receptor or
its portion, antibody or its portion, or reporter. The enzyme is an
oxidoreductase, transferase, hydrolase, lyase, isomerase or ligase. The
enzyme is preferably an aminopeptidase, amylase, carbohydrase,
carboxypeptidase, catalase, cellulase, chitinase, cutinase, cyclodextrin
glycosyltransferase , deoxyribonuclease , esterase , alpha-galactosidase

,

beta-galactosidase , glucoamylase , alpha-glucosidase , beta-glucosidase

,

invertase, laccase, lipase, mannosidase, mutanase, oxidase, a
pectinolytic enzyme, peroxidase, phytase, polyphenoloxidase, proteolytic
enzyme, ribonuclease , transglutaminase or xylanase. The nucleic acid
sequence is contained in the chromosome of the Bacillus cell. The
Bacillus host cell is Bacillus alkalophilus , Bacillus amyloliquefaciens

,

Bacillus brevis, Bacillus brevis, Bacillus circulans, Bacillus clausii,
Bacillus coagulans, Bacillus firmus, Bacillus lautus, Bacillus lentus,-
Bacillus licheniformis, Bacillus megaterium, Bacillus pumilus, Bacillus
sterothermophilus, Bacillus subtilis, or Bacillus thuringiensis . This
method alternatively comprises cultivating a Bacillus cell in a medium
conducive for the production of the polypeptide, where the Bacillus cell
comprises a nucleic acid construct comprising a consensus
promoter having the sequence TTGACA for the -35 region and TATAAT



for the -10 region operably linked to a single copy of a nucleic acid
sequence encoding the polypeptide, and an mRNA processing/stabilizing
sequence located downstream of the consensus promoter
and upstream of the nucleic acid sequence encoding the polypeptide; and
isolating the polypeptide from the cultivation medium. The
consensus promoter is obtained from any bacterial
promoter, preferably a Bacillus promoter. Preferred Cell: The Bacillus
cell comprises a nucleic acid construct that further comprises a
selectable marker gene. The cell can also contain no selectable marker
gene

.

USE - The methods are useful for producing a polypeptide in a
Bacillus cell, and for producing a selectable marker-free mutant of a
Bacillus cell.

EXAMPLE - No relevant example given. (57 pages)
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AB The present invention relates to methods for producing a polypeptide,
comprising: (a) cultivating a Bacillus host cell in a medium conducive for
the production of the polypeptide, wherein the Bacillus cell comprises a
nucleic acid construct comprising (i) a tandem promoter in which each
promoter sequence of the tandem promoter is operably linked to a single
copy of a nucleic acid sequence encoding the polypeptide, and
alternatively also (ii) an mRNA processing/stabilizing sequence located
downstream of the tandem promoter and upstream of the nucleic acid
sequence encoding the polypeptide; and (b) isolating the polypeptide from
the cultivation medium. The present invention also relates to methods for
producing a polypeptide, comprising: (a) cultivating a Bacillus host cell
in a medium conducive for the production of the polypeptide, wherein the
Bacillus cell comprises a nucleic acid construct comprising (i) a "

consensus" promoter having the sequence TTGACA for the



"-35" region and TATAAT for the "-10" region operably linked to a single
copy of a nucleic acid sequence encoding the polypeptide and (ii) an mRNA
processing/stabilizing sequence located downstream of the "

consensus" promoter and upstream of the nucleic acid
sequence encoding the polypeptide; and (b) isolating the polypeptide from
the cultivation medium. Random promoters are created by placing promoters
such as amyQ and amyL upstream of the crylllA promoter and its
mRNA stabilizing sequence. Alternatively, "consensus" amyQ promoters are
created with the crylllA mRNA stabilizing sequence, as well as
tandom copies of a single promoter such as the short consensus amyQ dimer
and trimer promoters. All of these approaches lead to significantly
higher levels of SAVINASE gene expression (up to 620%) in Bacillus cells
when compared to the levels obtained using single promoters such as amyQ
and amyL.
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comprising a nucleic acid construct comprising a variant amyL
promoter, a consensus promoter, and a crylllA
promoter, and isolating hyaluronic acid from the cultivation
medium;

production of recombinant hyaluronic acid from a Bacillus
having a triple promoter useful for a tissue engineering
application
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AB DERWENT ABSTRACT:
NOVELTY - Producing a hyaluronic acid comprises cultivating a Bacillus
cell in a medium for the production of the hyaluronic acid, where the
Bacillus cell comprises a nucleic acid construct comprising a triple
promoter comprising a variant amyL promoter, a consensus promoter, and a
crylllA promoter, and isolating the hyaluronic acid from the
cultivation medium.

DETAILED DESCRIPTION - Producing a hyaluronic acid comprises: (A)

cultivating a Bacillus cell in a medium for the production of the
hyaluronic acid, where the Bacillus cell comprises a nucleic acid
construct comprising a triple promoter comprising a variant amyL promoter
having a mutation corresponding to position 590 of a fully defined 614 bp
sequence (SEQ ID NO. 1) , a consensus promoter having the sequence TTGACA
for the "-35" region and TATAAT for the "-10" region, and a
crylllA promoter, in which each promoter sequence of the triple
promoter is operably linked to one or more coding sequences involved in
the biosynthesis of the hyaluronic acid; and (B) isolating the hyaluronic
acid from the cultivation medium. INDEPENDENT CLAIMS are also included
for: (1) a Bacillus cell comprising a nucleic acid construct which
comprises: (a) a triple promoter comprising a variant amyL promoter
having a mutation corresponding to position 590 of SEQ ID NO. 1, a
consensus promoter having the sequence TTGACA for the "-35" region and
TATAAT for the "-10" region, and a crylllA promoter, in which
each promoter sequence of the triple promoter is operably linked to one
or more coding sequences involved in the biosynthesis of a hyaluronic
acid, and optionally (b) an mRNA processing/stabilizing sequence located
downstream of the triple promoter and upstream of the one or more coding
sequences involved in the biosynthesis of the hyaluronic acid; (2)

producing a selectable marker-free mutant of a Bacillus cell; and (3) a
selectable marker- free mutant of a Bacillus cell obtained by the method
above

.

WIDER DISCLOSURE - Also disclosed are: (1) methods for obtaining a
Bacillus host cell; and (2) nucleic acid constructs comprising a triple
promoter comprising a variant amyL promoter having a mutation
corresponding to position 590 of SEQ ID NO. 1, a consensus promoter
having the sequence TTGACA for the "-35" region and TATAAT for the "-10"
region, and a crylllA promoter, in which each promoter sequence
of the triple promoter is operably linked to one or more coding sequences
involved in the biosynthesis of a hyaluronic acid.

BIOTECHNOLOGY - Preferred Method: In producing a hyaluronic acid,
the variant amyL promoter is SEQ ID NO. 1. The consensus promoter is
obtained from the Bacillus amyloliquefaciens alpha-amylase gene (amyQ)

,

where the consensus amyQ promoter has the nucleotide sequence comprising
fully defined 185 bp sequence (SEQ ID NO. 42 or 43) . The nucleic acid
construct further comprises an mRNA processing/stabilizing sequence
located downstream of the triple promoter and upstream of the one or more
coding sequences involved in the biosynthesis of the hyaluronic acid.
Preferably, the one or more coding sequences involved in the biosynthesis
of the hyaluronic acid are selected from a hyaluronan synthase,
UDP-glucose 6 -dehydrogenase, UDP-glucose pyrophosphorylase,
UDP-N-acetylglucosamine pyrophosphorylase, glucose -6 -phosphate isomerase,
hexokinase, phosphoglucomutase, amidotransferase, mutase, or acetyl
transferase gene. Producing a selectable marker-free mutant of a Bacillus
cell comprises deleting a selectable marker gene of the Bacillus cell.
The Bacillus cell contains no foreign selectable marker gene.

USE - The method is useful for producing a hyaluronic acid.



Hyaluronic acid is useful in eye and joint surgery. Products of
hyaluronic acid are also useful in orthopedics, rheumatology, and in
dermatology.

EXAMPLE - No relevant example given. (94 pages)
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AB DERWENT ABSTRACT:
NOVELTY - Producing a secreted polypeptide having L-asparaginase
activity, comprises cultivating a host cell containing a nucleic acid
construct having a sequence encoding a secretory signal peptide linked to
a second sequence encoding the polypeptide having L-asparaginase
activity, where the signal peptide directs the polypeptide into the
cell's secretory pathway, and recovering the secreted polypeptide.

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a
recombinant expression vector comprising the nucleic acid construct.

BIOTECHNOLOGY - Preferred Material: The polypeptide is encoded by a
nucleic acid sequence contained in plasmid pCR2.1-yccC, which is
contained in Escherichia coli (NRRL B-30558) . The consensus promoter is
obtained from a promoter obtained from the E. coli lac operon
Streptomyces coelicolor agarase gene (dagA) , Bacillus clausii alkaline
protease gene (aprH) , B. licheniformis alkaline protease gene (subtilisin
Carlsberg gene), B. subtilis levansucrase gene (sacB) , B. subtilis
alpha-amylase gene (amyE) , B. licheniformis alpha-amylase gene (amyL) , B.

stearothermophilus maltogenic amylase gene (amyM) , B. licheniformis
penicillinase gene (penP) , B. subtilis xylA and xylB genes, B.
thuringiensis subsp. tenebrionis CrylllA gene (crylllA
) or its portions, or preferably B. amyloliquefaciens alpha-amylase gene
(amyQ) . The mRNA processing/stabilizing sequence is the crylllA
mRNA processing/stabilizing sequence. The bacillus cell is B.

alkalophilus , B. amyloliqifaciens , B. brevis, B. circulans, B. claussi,
B. coagulans, B. lautus, B. lentus, B. licheniformis, B. megaterium, B.
stearothermophilus, B. subtilis, or B. thuringiensis. Preferred
Component: The nucleic acid construct comprises a tandem promoter, in
which each promoter sequence of the tandem promoter is operably linked to
a single copy of a nucleic acid sequence encoding a polypeptide, and
optionally an mRNA processing stabilizing sequence located downstream of
the tandem promoter and upstream of the second nucleic acid sequence,
encoding the polypeptide having L-asparaginase activity. It comprises a
consensus promoter having the sequence TTGACA for the 35 region, and
TATAAT for the 10 region operably linked to a single copy of a nucleic
acid sequence encoding the polypeptide, and an mRNA processing
stabilizing sequence located downstream of the consensus promoter, and
upstream of the second nucleic acid sequence encoding the polypeptide
having L-asparagine activity. The consensus promoter is obtained from any
bacterial or a bacillus promoter. The nucleic acid construct comprises a
ribosome binding site sequence heterologous to the host cell.

ACTIVITY - Cytostatic.
MECHANISM OF ACTION - L-asparaginase

.



USE - The invention is for production of secreted polypeptide having
L-asparaginase activity, for use in producing L-aspartate from
L-asparagine. The inventive secreted polypeptide is useful for treatment
of leukemia, e.g. acute lymphocytic leukemia.

ADVANTAGE - The invention achieves secretion of L-asparaginase
enabling easy recovery and purification, high expression constructs for
producing the L-asparaginase in high amounts, and the use of host cells
for production that have generally regarded as safe status.

EXAMPLE - B. subtilis strains MDT51 and MDT52 were grown in
Lactobacilli MRS Broth (RTM; 50 ml) at 37degreesC, and 250
revolutions/minute (rpm) for 24 hours. Supernatants were recovered by
centrifugation at 7000 rpm for 5 minutes. A prominent band corresponding
to a protein of the expected size for mature L-asparagine (37 kDa; amino
acids 24-375) was observed in the MDT51 sample, but not in the MDT52
sample. (22 pages)
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AB DERWENT ABSTRACT:

NOVELTY - Producing a polypeptide comprises cultivating a Bacillus cell
in a medium conducive to the production of the polypeptide, where the
Bacillus cell comprises a nucleic acid construct comprising a tandem
promoter in which each promoter sequence of the tandem promoter is
operably linked to a nucleic acid sequence encoding the polypeptide, and
isolating the polypeptide from the cultivation medium.

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the
following: (1) a Bacillus cell comprising a nucleic acid construct
comprising a tandem promoter in which each promoter sequence of the
tandem promoter is operably linked to a single copy of a nucleic acid
sequence encoding a polypeptide, and optionally an mRNA
processing/stabilizing sequence located downstream of the tandem promoter
and upstream of the nucleic acid sequence encoding the polypeptide; (2) a
method for obtaining a Bacillus host cell by introducing into a Bacillus
cell the nucleic acid construct cited above; (3) a method for producing a
selectable marker-free mutant of a Bacillus cell by deleting a selectable
marker gene of the Bacillus cell; and (4) a selectable marker-free mutant
of a Bacillus cell.

BIOTECHNOLOGY - Preferred Method: In producing a polypeptide, the
nucleic acid construct further comprises an mRNA processing/stabilizing
sequence located downstream of the tandem promoter and upstream of the
nucleic acid sequence encoding the polypeptide. The tandem promoter
comprises two or more bacterial promoter sequences, which are obtained
from one or more Bacillus genes. The tandem promoter comprises the amyQ
promoter, a consensus promoter having the sequence TTGACA for the -35
region and TATAAT from the -10 region, the amyL promoter, and/or the
crylllA promoter. The tandem promoter comprises two copies of the
amyQ, amyl or crylllA promoter. The two or more promoter
sequences of the tandem promoter simultaneously promote the transcription
of the nucleic acid sequence. The one or more of the two or more promoter
sequences of the tandem promoter promote the transcription of the nucleic



acid sequence at different stages of growth of the Bacillus cell. The
mRNA processing/stabilizing sequence is the crylllA or SP82
mRNA processing/stabilizing sequence, which generates mRNA transcripts
essentially of the same size. The Bacillus cell contains one or more
copies of the nucleic acid construct. The nucleic acid construct further
comprises a selectable marker gene. The nucleic acid sequence encodes a
polypeptide heterologous to the Bacillus cell. The polypeptide is a
hormone or its variant, enzyme, receptor or its portion, antibody or its
portion, or reporter. The enzyme is an oxidoreductase, transferase,
hydrolase, lyase, isomerase or ligase. The enzyme is preferably an
aminopeptidase, amylase, carbohydrase, carboxypeptidase , catalase,
cellulase, chitinase, cutinase, cyclodextrin glycosyltransferase,
deoxyribonuclease , esterase , alpha-galactosidase , beta-galactosidase

,

glucoamylase , alpha-glucosidase , beta-glucosidase , invertase , laccase

,

lipase, mannosidase, mutanase, oxidase, a pectinolytic enzyme,
peroxidase, phytase, polyphenoloxidase, proteolytic enzyme, ribonuclease,
transglutaminase or xylanase. The nucleic acid sequence is contained in
the chromosome of the Bacillus cell. The Bacillus host cell is Bacillus
alkalophilus, Bacillus amyloliquefaciens , Bacillus brevis, Bacillus
brevis, Bacillus circulans, Bacillus clausii, Bacillus coagulans,
Bacillus firmus, Bacillus lautus, Bacillus lentus, Bacillus '

licheniformis, Bacillus megaterium, Bacillus pumilus, Bacillus
sterothermophilus, Bacillus subtilis, or Bacillus thuringiensis . This
method alternatively comprises cultivating a Bacillus cell in a medium
conducive for the production of the polypeptide, where the Bacillus cell
comprises a nucleic acid construct comprising a consensus promoter having
the sequence TTGACA for the -35 region and TATAAT for the -10 region
operably linked to a single copy of a nucleic acid sequence encoding the
polypeptide, and an mRNA processing/stabilizing sequence located
downstream of the consensus promoter and upstream of the nucleic acid
sequence encoding the polypeptide; and isolating the polypeptide from the
cultivation medium. The consensus promoter is obtained from any bacterial
promoter, preferably a Bacillus promoter. Preferred Cell: The Bacillus
cell comprises a nucleic acid construct that further comprises a
selectable marker gene. The cell can also contain no selectable marker
gene

.

USE - The methods are useful for producing a polypeptide in a

Bacillus cell, and for producing a selectable marker- free mutant of a
Bacillus cell.

EXAMPLE - No relevant example given. (57 pages)
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AB The invention relates to a method for producing an integrant (s) of
Bacillus thuringiensis which produces a larger quantity of a crystal
5-endotoxin with a greater pesticidal activity than the crystal
delta-endotoxin produced by the corresponding parental strain. The
crystal 5-endotoxin produced by the integrant Bacillus thuringiensis
will have an activity directed towards the same pest(s) as its parent
Bacillus thuringiensis crystal 8-endotoxin. The invention further
relates to such integrants, compns . comprising such integrants, as well as
methods for controlling a pest(s) using these compns. Integration is
achieved by transformation with a plasmid that does not carry a replicon
that functions in B. thuringiensis but that does carry sequence that will
direct efficient integration of the plasmid into the host chromosome. Use
of the crylll and crylllA genes is demonstrated. Parasporal
crystals from integrant hosts were up to twice as long and 3 0% wider than
crystals from parental strains. LC50's for the 6-endotoxins of the
integrants were 3 -8 -fold lower than those of the parental strains.
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AB The present invention relates to methods for producing a polypeptide,
comprising: (a) cultivating a Bacillus host cell in a medium conducive for
the production of the polypeptide, wherein the Bacillus cell comprises a
nucleic acid construct comprising (i) a tandem promoter in which each
promoter sequence of the tandem promoter is operably linked to a single
copy of a nucleic acid sequence encoding the polypeptide, and
alternatively also (ii) an mRNA processing/stabilizing sequence located
downstream of the tandem promoter and upstream of the nucleic acid
sequence encoding the polypeptide; and (b) isolating the polypeptide from
the cultivation medium. The present invention also relates to methods for
producing a polypeptide, comprising: (a) cultivating a Bacillus host cell
in a medium conducive for the production of the polypeptide, wherein the
Bacillus cell comprises a nucleic acid construct comprising (i) a
"consensus" promoter having the sequence TTGACA for the "-35" region and
TATAAT for the "-10" region operably linked to a single copy of a nucleic
acid sequence encoding the polypeptide and (ii) an mRNA
processing/stabilizing sequence located downstream of the "consensus"
promoter and upstream of the nucleic acid sequence encoding the
polypeptide; and (b) isolating the polypeptide from the cultivation
medium. Random promoters are created by placing promoters such as amyQ
and amyL upstream of the crylllA promoter and its mRNA
stabilizing sequence. Alternatively, "consensus" amyQ promoters are
created with the crylllA mRNA stabilizing sequence, as well as
tandom copies of a single promoter such as the short consensus amyQ dimer
and trimer promoters. All of these approaches lead to significantly
higher levels of SAVINASE gene expression (up to 620%) in Bacillus cells
when compared to the levels obtained using single promoters such as amyQ
and amyL.
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AB A new integrant of Bacillus thuringiensis produces an increased quantity

of delta-endotoxin crystal protein with improved pesticidal activity
against the same pest as the parent, and is produced by homologous
recombination using a vector with a homologous region and a selectable
marker (e.g. antibiotic-resistance) in the presence of increasing amounts
of a selective agent for gene amplification. The toxin is encoded by the
cryl, cryll, crylll, crylV, cryV or cryVI gene, preferably
crylllA. The integrant may be B. thuringiensis EMCC 0082 (NRRL
B-21106), EMCC 0083 (NRRL B-21107) , EMCC 0115 (NRRL B-21286) or EMCC
00116 (NRRL B-21287) . The toxin gene is from B. thuringiensis subsp.
kurstaki, aizawai (preferred) , galleriae, entomocidus, tenebrionis
(preferred)

, thuringiensis, alesti, canadiensis, darmstadiensis

,

dendrolimus, finitimus, kenyae, morrisoni, subtoxicus, toumanoffi or
israelensis. A 2 -vector double selectable marker rescue system may be
used for recombination. The host is incubated at 37 deg. The crystal
protein-producing strain is active against Coleoptera or Lepidoptera



insect pests. (44pp)
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Bl production
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38 20011106 36
US 6313376
Bl

Maize aquaporins and
uses thereof

39 20010918 11
US 6291230
Bl

Galk promoter

40 20010724 36
US 6265636
Bl

Pyruvate
dehydrogenase kinase
polynucleotides,
polypeptides and
uses thereof

41 20010703 54
US 6255076
Bl

Methods for
producing a

polypeptide in a .

Bacillus cell

42 20010626 21
US 6252140
Bl

Promoters from
chlorella virus
genes providing for
expression of genes
in prokaryotic and
eukaryotic hosts

43 19990720 63
US 5925538
A.

Bacterial strains
which overproduce
riboflavin

44 19990629 119
US 5916558
A.

Recombinant
polypeptides and
peptides, nucleic
acids coding for the
same and use of
these polypeptides
and peptides in the
diagnostic of
tuberculosis

1 QQQ1 om D y
US 5843426
A.

oallUOIlclla VaCCinSS

46 19981117 62
US 5837528
A

Bacterial strains
which overproduce
riboflavin

47 19981117 181
Uo jo j / OUU
A

Directed evolution
of novel binding
proteins

48 19981117 33
US 5837263
A

Leptospira membrane
proteins

49 19980825 25
US 5798235
A

Gene encoding
bacterial
acetoacetylco a
reductase
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50 19980811 21
US 5792924
A.

Biologically safe
plant transformation
system
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51 19980324 14
US 5731151
a

Regulator of
contact -mediated
hemolysin

52 19970902 32
US 5663063
a.

Method for producing
polyester
biopolymers

53 19970826 24
US 5661026

Gene encoding
bacterial beta-
ketothiolase

54 19961105 176
US 557169R
A.

Directed evolution
of novel binding
proteins

55 19960709 33
US 5534432
A.

Polyhydroxybutyrate
polymerase

56 19960430-l- S S \J \J ~ w» \J 25
US 5512669
A.

Gene encoding
bacterial
acetoacetyl-COA
reductase

57 1996011

6

US 5484718
A

Modulation gene
promoter

58 19960109 21
US 5482852
a

Biologically safe
plant transformation
system

59 19950404 199
US 5403484
A

Viruses expressing
chimeric binding
proteins

60 19931005 33
US 5250430
A

Polyhydroxyalkanoate
polymerase

61 19930914 32
US 5245023
A.

Method for producing
novel polyester
biopolymers

62 19930720 25
US 5229279
A

Method for producing
novel polyester
biopolymers

63 19930706 19
US 5225341
A

Biologically safe
plant transformation
system using a Ds
transposon

64 19921215 20
US 5171673
A

Expression of
heterologous DNA
using the bacillus
coagulans amylase
gene
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Plasmid vectors for

65 19910122 13
US 4987078

expression in
Escherichia coli
and/or Bacillus
subtilis
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66 19900417 36
US 4918006
A

Gene coding for
insect icidal crystal
protein

67 19880906 42
US 4769327
A

Secretion vector .
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L # Hits Search Text
1 LI 1 "6852518" .pn.

2 L2 4 "GST-40"
3 L3 1 11 and 12

4 L4
4140
1

bacillus

5 L5 365 crylllA
6 L6 314 14 same 15

7 L7 495
"TATAAT" or
" TTGACA"

8 L8 6 16 same 17

9 L9 3016
"downstream
region"

10 L10 1 16 same 19

11 Lll
4113
91

WIDNER SLOMA
THOMAS

12 L12 120 17 and 111
13 L13 67 14 and 112
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